Introduction: In Africa, poor working conditions affect the motivation of health care providers. The objective is to study midwives' professional satisfaction on the technical quality of emergency obstetric care in Senegal. Material and Methods: This was a prospective study of 16 hospitals in Senegal. The job satisfaction of midwives was measured during a personal interview. The instrument used was validated in Senegal and Mali. Other data collected relate to professional and institutional characteristics. A treatment observation grid was used to measure the quality of obstetric care in labour wards. Mixed-model linear regression was used to estimate the effect of satisfaction on the quality of obstetric care. Results: A total of 65 midwives were interviewed and 325 patients observed. The average quality score was 8.7 ± 1.7. The satisfaction scores ranged from 42.2 ± 17.4 (salary) to 76.7 ± 12.1 (morale satisfaction). A positive and significant correlation was found between quality of care and management (cc = 0.56), remuneration (cc = 0.40), task (cc = 0.32), workload (cc = 0.24) and training (cc = 0.29). The linear mixed model shows that salary (β = 0.40), continuing education (β = 0.17) and management style (β = 0.42) improved the quality of care. Association between moral satisfaction and quality care was negative (β = −0.53). Conclusion: The satisfaction of health professionals is a major determinant of the quality of obstetric care. Its inclusion in the fight against mortality has become imperative in developing.
50% of deaths occur. Most maternal deaths are preventable but difficult to predict because they can occur in any pregnant woman. About 60% of deaths occur within 48 hours of delivery [1] . According to the latest MDG report, hemorrhage (35%) and hypertension (17%) are the main causes of maternal deaths in low-and middle-income countries (LMIC). The orientation of programs towards improving intra-partum care would significantly reduce maternal mortality [2] .
Two major strategies are recommended for the reduction of maternal mortality: skilled staff in childbirth health facilities and timely access to emergency maternal obstetric care (EmOC) in cases of complications [3] . In sub-Saharan Africa, the quality of obstetric care varies greatly [4] . Two main factors influence the quality of care in these countries: the availability of qualified personnel and the performance of health personnel. According to the report on global development, the MDGs cannot be achieved without substantial improvement in human resources. It is estimated that Africa needs about one million doctors, nurses and midwives to provide the basic services needed to achieve the MDGs [5] . Consequently, care is often provided by unqualified personnel, and this affects quality.
The effect of staff lack of knowledge and skill on the qualityof care was confirmed in a study conducted in Cameroon, Ivory Coast, Mauritania, Niger, Senegal and Mali [6] [7] . Recognising the signs of severity depends on professional trainingand experience [8] . The ability to recognize an obstetric emergency is related to the qualification of the personnel. In a study conducted in Senegal on morbidity and thequalifications of personnel involved, Dumont et al. [9] showed that recognition of severemorbidity was largely linked to the skill levels of the obstetrician. Similarly, the availability of adequate working equipment and materials plays an important role, especially in developing countries where essential apparatus may not be present [10] [11] .
In recent years, although significant progress has been made regarding the availability of EmOC services, the availability and quality of these services remain a challenge for health systems in most SSA countries. Indeed, the proportion of women who benefited from the assistance of a skilled attendant during childbirth has little increased in countries with limited resources. In Senegal, it increased from 53% to 55% between 2005 and 2011 [12] . Thus, research has focused on other factors that could influence the retention and motivation of qualified personnel in health facilities to improve the performance of obstetric services. Motivation has effects on the behaviour of the individual and the organisation of service [13] which can affect the quality of care for patients. Job satisfaction is a major determinant of work motivation and it has been the subject of several studies in the context of SSA countries.
It may be the cause of delays and absenteeism [13] . The inability to conduct an examination correctly, burn-out and the desire to leave the job were also noted [13] [14] . Dissatisfied staff are less courteous and tend to communicate less or poorly with patients. Trust and continuity of care for patients were related to physician satisfaction [15] . The satisfaction of nurses is positively related to the management of pain, information on care, courtesy to the patient and family [16] . Several studies have shown a correlation between the level of interaction between doctors and paramedical staff (nurses) and mortality, medical errors and the length of hospital stays [17] .
Quality is a complex concept that can be approached from several angles. It may be seen as a feature of health services [18] . Thus, it can be assessed in terms of good or bad [19] . It may also reflect the degree of realisation of a concept and so can be defined as "the extent towhich services for individuals and populations increase the likelihood of desired health outcomes and are consistent with current professional knowledge" [20] . Improving the qualityof care reduces maternal mortality [21] .
However, to date few studies have examined the effect of professional satisfaction on the quality of care in Africa. A questionnaire was developed and validated to measure the degree of job satisfaction in obstetric services in Senegal and Mali [22] . This work aims to study the effect of midwives' job satisfaction on the technical quality of emergency obstetric care in Senegal.
Method
We conducted a cross-sectional study to measure satisfaction among midwives working inreferral hospitals in Senegal, then a cohort study was designed to assess intra-partum quality care. The study was conducted in Senegal in health facilities selected for the QUARITE trial which ran from 2007 to 2011 [23] . The study is registred on the following number: ISTCTN4690658. The QUARITE project received approval from the Ethics Committee of Research of the University Hospital of Sainte Justine (No. 2425 protocol).
All public hospitals with a maternity ward with more than 800 births a year and a functionaloperating theatre were eligible. National and teaching hospitals in Dakar, where the volumeof activity was large, were excluded from the study because many midwives worked together in the labour ward. Under these conditions, a patient could be attended by several midwives, making it difficult to measure quality of a single caregiver.
The study included midwives working in maternity and who consented to participate insatisfaction surveys and to be observed at work. The first seven women in labour whosedelivery was managed by the participating midwives were included in chronological order ofadmission. Patients who gave birth by Caesarean section or forceps delivery or vacuum wereexcluded to ensure continuity of care by the participating midwife from the start to theimmediate post-partum period (2 two hours after birth).
The endpoint result was the quality score. The expected level of correlation between thescores of satisfaction and quality score was 0.6. We assumed that midwives practising in the same hospital are highly correlated (ICC = 0.5 expected). Taking into account the cluster effect, we estimated that 365 patients (five patients per midwife and 65 midwives) would highlight a correlation of 0.6 with a power of 80% and a bilateral alpha 0.05.
A observational grid (Grille d'Observation des Soins Obstétricaux, GRIOS) was developed based on the standards and procedures used in Senegal and the recommendations for clinical practice of the International Federation of Gynecology and Obstetrics for assessingthe quality of care. The quality assessment concerns the monitoring, the work and delivery inthe delivery room, including care in the immediate postpartum period. We selected 12 criteria of care quality: six criteria for the monitoring of the patient and fetus during the active phaseof labor and six criteria for the prevention of postpartum haemorrhage and monitoring ofmother and newborn. Each criterion was measured by direct observation by a traine devaluator. This scale of measurement is reliable, the agreement between two independent evaluators is good [24] .
The evaluator observed the midwife and patient throughout labor, delivery and two hours after birth. Each of the 12 quality criteria was measured during the observation period and recorded on the GRIOS sheet. The participating midwife, although informed in advance of the study's objectives, did not know on which day nor on which items of care the quality assessment would take place. The first two patients were not included in the study to reduce the Hawthorne effect. The evaluator also collected information about patient: age, parity, number of prenatal care episodes, treatments received and maternal and newborn health after delivery from medical record.
The satisfaction of midwives was evaluated using a standardised questionnaire including 24 items covering eight dimensions: remuneration, working environment, continuing training, workload, tasks, management, moral satisfaction and stability. This questionnaire included closed response questions and Likert-type five response level questions (5. very satisfied, 4. satisfied, 3. moderately satisfied, 2. dissatisfied, 1. very dissatisfied). This tool, created from theinstruments "Measure of Job Satisfaction" (MJS) [25] and "Job Descriptive Index" (JDI) [26] was validated on a sample of 937 care providers who worked in reproductive health facilities inMali and Senegal. It has been shown to have good validity and satisfactory reliability [22] . The questionnaire also included some questions about midwives' characteristics such as age, seniority in the profession and in the facility, level of education, trade union membership and marital status. Workplace accessibility was measured by a variable combining distance between the workplace and place of residence and the most commonly used means of transport.
Professional aspects were evaluated according to the following for factors: geographical situation of the hospital, type of institution, volume of activity and availability of human and material resources. The availability of services at each facility was assessed by the adapted version of the complexity index developed by WHO for African countries [27] .
The quality score was obtained by summing the six criteria for monitoring the patient and foetus during the active phase of labour and six criteria for the prevention of postpartum haemorrhage and monitoring of mother and newborn (maximum 12 and minimum 0). Foreach dimension of the job satisfaction score, we summed item scores weighted by their loadings. Because the number of items differed depending on the dimensions, a standardisation was carried out. This resulted in satisfaction scores range from 0% to 100%. First, we performed a Pearson correlation test between the quality score and the continuous variables (satisfaction score and score complexity index). For binary variables, we identified all other variables (institutional, the midwife or the patient) significantly associated (p < 0.05) with the quality score using Student's t-test.
Then a multilevel analysis was conducted from a generalized linear mixed model that took into account the cluster effect. The first level variables consisted of those collected from the mother and were introduced one by one. Then data concerning the midwife and the institution were introduced. Stepwise regression using backward elimination was used tobuild the final model. Variables that did not improve the model were removed one by one. The likelihood ratio test was used to compare nested models. The robustness of the model was examined by removing variables one by one (leave-oneout) and applying the model. Thelme 4 Package software R was used to make the mixed model.
Results
The flow chart of the study is presented in Figure 1 . Of the 24 hospitals enrolled in the QUARITE trial in Senegal, 18 district or regional hospitals outside the capital were included inthe study. Two Dakar district hospitals and four national or academic hospitals were excluded.
Four others did not agree to participate. In total, the study involved 16 health facilities. These structures are in the intermediate and peripheral levels of the health pyramid.
In the 16 participating hospitals, 65 midwives were included in the quality observational study.
The number of observed midwives ranged between two and five depending on the size of the facility. For each midwife, seven intra-partum care episodes corresponding to seven patients were observed. Only the last five patients were included in the quality assessment, to limit the Hawthorne effect. In total, 325 patients were included in the analysis.
In the 16 hospitals of the study, half of which came from the regional level and the other half of the district level. The average total complexity score (eight categories) was 71.5 and the average business volume was 129 deliveries annually per midwife (Table  1 ). The midwives were attached to regional level facilities in 56.9% of cases. Their average age was 33.7 (±7.0), years and their seniority in the profession was on average 7.1 years. More than half had reached the second stage (55.4%) and 70.8% were married. More than half of the midwives interviewed were employees and 63.1% were unionised.
Most patients (57.0%) attended regional level facilities. Their average age of the patients was 23.3 (±6.3). Primiparas made up 38.0% and 38.0% had achieved 4 antenatal care (ANC) and more. Still births occurred in 3.0% of cases.
The obstetric care quality score for midwives averaged (8.7/12). The highest satisfaction scores related to the following dimensions: moral satisfaction (76.7 ± 12.1), the task (65.9 ±15.5) and stability (61.4 ± 20.6). Satisfaction was average for the continuing training andmanagement and low for workload and salary. correlation matrix for quality of care and the dimensions of satisfaction. The highest correlation coefficient concerned the management dimension of satisfaction (R = 0.56; p < 0.05). Positive and significant correlations were also noted with "salary", "task", "workload" and "continuing education" (Table 2) . Table 3 shows the results of the mixed model. After adjustment for contextual variables, satisfaction with management and salary are the two factors most strongly correlated with the quality of care. An increase of 10 points in the satisfaction score on these two dimensions leads to an increase of 4 points in the of quality of obstetric care score. Satisfaction with training also remained correlated with quality of care after adjustment (p < 0.05). An increase of 10 points in this dimension resulted in an increase of two points in the quality score. Moral satisfaction, however, was negatively correlated with quality of care. Midwives who were satisfied with their work seemed to provide lower quality care. The scores for satisfaction with workload, tools, task and stability were not associated with quality of care after adjustment.
Discussion
The results of our study show an average quality score in the provision of obstetric and neonatal care by midwives in Senegal. These results are consistent with the literature on the subject. Poor health services performance was noted in several countries in Africa [4] [28] . This situation can be explained by the low level of motivation of care providers. The results of our study show that the care providers most satisfied with the financial and management aspects of their work provided higher quality care. Several studies have shown the effect of the financial remuneration on the satisfaction of care providers. In a systematic review, Willis-Shattuck et al. [29] showed that salary was the most important factor for staff motivation and retention at work in LMIC countries. Studies by Ndiaye [11] in Senegal and Pillay [30] in South Africa on the work satisfaction of doctors and nurses have found that low pay was the second most important factor after working conditions. These often vary from one profession to another. In Mali, Dieleman [31] showed that improving salary was more motivating for nurses and midwives than for doctors. However, this improvement in the financial compensation must be accompanied by measures to ensure quality of care, as is the case in the framework of results-based financing [32] . Our results concerning the management dimension of satisfaction are also very instructive. The involvement of providers in decision making and better information on the functioning of the institution promotes professional commitment.
Hence the important role of the line manager who, through good management style, can raise the efficiency of its employees [33] [34] . The inclusion of management techniques in the training curricula at medical schools is imperative. In Senegal, most health facilities are run by doctors who are often not prepared for these functions.
Satisfaction with continuing education is also a factor determining the level of quality of care in our study. By allowing the service provider to acquire new knowledge and learn new techniques, continuous training improved practice and helped to overcome work difficulties. It is also a source of motivation for the care provider. A study conducted in seven countries in Africa south of the Sahara has shown that, along with development, it was the most important factor that aided staff retention [35] . Similar results were found in Nigeria [36] . Unfortunately, in Senegal, there is no career path. Participation in training is more a choice of the head of service. Choosing staff for further training should be done on a clear basis, otherwise this can lead to frustration [11] and job dissatisfaction [37] which will have a negative impact on the quality of care.
Continuing education must be adapted to the local context, because training on technologies that do not exist locally will generate frustration and thus become a factor of dissatisfaction [29] .
The results of our study show that midwives who enhoyed job satisfaction tended to produce lower quality care. The moral satisfaction dimension was estimated by the satisfaction of the midwife with the quality of care provided and the support provided for patients, from a religious point of view. The assessment of quality of care was based on norms that reflect the average observation of acriterion, unlike a standard for judging quality based on a well-defined goal [19] . These concepts may vary from country to country and depend largely on the work environment. If, in its environment, health care is poor, the service provider may think he is providing good quality care, compared with the norm. This is often the case in sub-Saharan Africa, where the level of quality of care is often poor. The idea that one is providing good quality care can be a source of complacency that can have a negative impact on the quality of care. Unfortunately, aspects of quality are not often taken into account in the care providers training in Africa south of the Sahara [38] .
Although it is recognised as an important factor in the provision of good quality care, the work environment was not an important predictor in our study. This situation may be explained by the fact that the provision of basic obstetric care does not require significant hardware resources on the one hand, and that care may be poor even if the equipment and resources are sufficient [39] . This can also be explained by the small variation of the equipment needed to perform the basic care between facilities.
Our work has some limitations. The quality measurement covers only the observable aspects of the interaction between the care provider and the woman in labour. Other aspects of the technical dimension, such as empathy and courtesy, were not measured. Since the study was carried out in intermediate and peripheral hospital facilities, the exclusion of national hospitals makes it difficult to generalise the results to all midwives. Nevertheless, all midwives are trained in the same schools, enjoy same pay, work to the same standards and protocols for providing care in childbirth; it would be reasonable to expect that the link between satisfaction and quality of care in regional and district hospitals of Senegal, would also exist among midwives at the national hospitals but at a different level.
Conclusion
In Africa, the quality of obstetric care is often implicated in the high level of maternal mortality. The results of our study show that the satisfaction of health professionals is a major determinant of the quality of obstetric care, as also are satisfaction with remuneration, continuing training and goodmanagement. These factors should be targeted in any interventions to reduce maternal mortality.
Authors' Contributions
AF wrote the first draft of the manuscript with PF and undertook the statistical analysis. PF led the development of the study from its inception. AD have been involved in drafting the manuscript. All authors read, improved and approved the final manuscript.
Key Message
In sub-Saharan Africa, job satisfaction of care providers is low and quality care average. The satisfaction of health professionals is a major determinant of the quality of obstetric care. Taking into account the motivation of health care providers in the management of health facilities is imperative.
